DNA synthesis in growth and encystment of Acanthamoeba castellanii.
Differentiation of Acanthamoeba castellanii into dormant cysts occurs spontaneously in stationary phase cultures, or can be induced experimentally by starvation. Although no further increase in cell density occurred after induction in either case, incorporation of [H]thymidine into DNA continued at a reduced rate through the period when differentiated products (cyst wall components) were formed. No net accumulation of DNA occurred during differentiation, indicating that the DNA synthesis occurring at this time was balanced by breakdown. When either 5-fluorodeoxyuridine (FUdR) or hydroxyurea was added to exponentially growing cultures, growth was terminated and the subsequent spontaneous encystment was delayed in comparison with untreated stationary phase cultures. A similar delay was observed for experimentally induced encystment of FUdR-pretreated cells. In all cases, delay of encystment was correlated with inhibition of 32PO4 incorporation into DNA, and unexpectedly also into RNA. Addition of FUdR at zero-time of experimental induction of cells not previously exposed to FUdR, on the other hand, had no effect on encystment or on 32PO4 incorporation. The delay of encystment produced by FUdR and hydroxyurea, therefore, appeared to reflect a requirement for normal synthesis of DNA and/or RNA not only during encystment, but also during the period of exponential growth just before encystment induction.